Introduction
Breast cancer diseases demand diagnostic and therapeutic measures with proven quality, safety, and efficacy [1] [2] [3] . The basis for evaluation are clinical studies representing level I (randomized controlled trials, RCTs) or level II (epidemiological cohort studies) in accordance to recommendations of the Centre for Evidence-Based Medicine, University of Oxford, UK [4] . Evidence-based treatment of breast cancer follows recommendations of international expert panels. They are regularly updated during conferences in St. Gallen, Switzerland, San Antonio, USA, and in Germany by the AGO Breast Commission, and comprise indication-based surgery, chemotherapy (CT), radiotherapy (RT), hormone and antiBreast Care 2009;4: [8] [9] [10] [11] [12] Evidence-Based Complementary Medicine in Breast Cancer Therapy 9 body therapy [5] [6] [7] . Only these therapies have proven cancerdestructive potencies and curative feasibility. Complementary therapies are recommended to support and optimize the scientifically-based cancer standard treatment. Complementary medicine should primarily be regarded as an addition or optimization of current standard treatment options in oncology [8] . It should be differentiated from 'alternative medicine' which claims to be a replacement of evidence-based standard therapies. Although complementary and alternative medicines are grouped together in the popular acronym 'CAM', they are in fact totally different in their aims. Since many alternative treatments are still poorly documented, equating the two could lead to a misguided and undeserved rejection of complementary medicine. Complementary medicine is very popular all over the world. Especially young, female, educated, and higher socioeconomic class patients show an interest in methods that may optimize the standard treatment and protect quality of life [9] . The American Cancer Society defines complementary medicine or methods as those that are used along with regular medical care [10] . If these treatments are carefully chosen and managed, they may add to enhanced comfort and well-being [8] [9] [10] . Some complementary treatments have been tested, e.g. nutrition, sports, psycho-oncology [11] , while others have not. Certain complementary medications such as sodium selenite, proteolytic enzymes, and standardized mistletoe extracts have shown clinical benefit in evidence-based medicine (EBM) level I and II trials, e.g. reduced adverse reactions of CT and RT, or enhanced quality of life [8, 11] , while others, e.g. Lens culinaris lectin, are traditional naturopathic remedies that stabilize the mucosal surfaces [12] . Biometrically secured data for complementary medications, either from randomized controlled trials (RCTs, EBM level I) or from epidemiological cohort studies according to good epidemiological practice (GEP, EBM level II), were the basis for recommendations integrated in the education program of the Disease Management Program (DMP) Breast Cancer of the Medical Association Nordrhein in Germany.
Nutrition
The National Cancer Institute (NCI) of the United States attributes about 35% of all types of cancer to malnutrition [13] . The potential for prevention of cancer is thus large, and general nutrition guidelines for primary and secondary prevention are of much value, according to the German Society of Nutrition (DGE) and the International Society for Nutrition and Cancer [14] . It is striking to see that both fruit and vegetables play a prominent role in the prevention of cancer. For almost every type of cancer, there is evidence of protective nutritional factors. Among the cancer-promoting factors, obesity plays a major role in addition to smoking and alcohol. The role of animal fats as a carcinogenic factor remains unclear. Although fats are considered to increase the risk of (breast)cancer, there is neither compelling evidence from epidemiological studies nor any other indication for a causal relationship. This statement does not address the role of fats as energy source or their possible role in the development of obesity [8, 15] . Once cancer becomes apparent, success of therapy or the healing process are decisively determined by the patient's nutritional state. Fundamentally, a specific advisory for the patient's optimized nutrition is of great importance at this point, since malnutrition and cachexia can have a significant effect on the quality and duration of life. Malnutrition increases cancer mortality by about 30% [15, 16] , and cachexia worsens the prognosis of disease significantly since it is associated with reduced response to treatment, more complications and adverse reactions of the treatment, and prolonged hospitalization. Socalled 'cancer diets' (e.g. Gerson, Budwig, Breuss, TKTL-1 diet) have not yet shown any scientifically sound benefit for patients, however, they bear the risk of delaying curative treatment options and of inducing life-threatening malnutrition. Accordingly, they cannot be recommended to cancer patients [17] .
Exercise -Physical Activity
Exercise in the form of 'moderate endurance training' (e.g. walking, jogging, swimming, cycling; all under strict aerobic conditions) and 'focused gymnastics' (e.g. stretching, functional, water, and spinal column gymnastics) have proved to be beneficial in the prevention and follow-up of breast cancer [18] as well as during cancer-destructive therapy [19, 20] . Cancer imposes an enormous psychological and physical stress on those afflicted, weakening the immune, hormone, and other metabolic systems [21] . Exercise, in contrast, ensures a certain tolerance to stress, which can be developed particularly through endurance training. Diagnosis and therapy of cancer exert a maximum of stress that is processed in a variety of ways. Stress entails an adaptation syndrome of neurovegetative and psycho-immunological regulatory circuits as a result of an acute or chronic challenge to the physical and psychological capabilities of the afflicted person. The patient can be trained to adapt to this burden by means of a coping strategy which includes physical activity. Endurance exercise induces stress resistance and has beneficial effects on the psyche, thereby strengthening immune defense, the cardiovascular system, hormonal balance, and the metabolic system. Recently published clinical studies (RCTs representing level I of the EBM classification) documented beneficial effects of moderate endurance exercises for breast cancer patients during standard therapies, significantly reducing frequency and severity of fatigue syndrome and other therapy-related adverse reactions [19, 20] , and during the follow-up period, enhancing quality of life [22, 23] . 
Psycho-Oncological Support
Psychotherapeutic measures should be an integral part of any acute treatment or rehabilitation of breast cancer patients. It is widely known that handicaps may lead to psychosomatic diseases and that these can be relieved or even cured with appropriate psychological aid or therapeutic modalities. In addition, psychotherapeutic measures are indicated for dealing with disease in the following types of problems or symptoms: emotional disturbances such as fear or depression; conflicts within a relationship or family; impairment in social behavior; social withdrawal tendencies; psychological impairment with physical decline or deterioration; problems accepting the disease; discrepancies between therapeutic expectancy and actual treatment options; inadequate behavior towards the disease. Psychotherapy is an integral part of acute and rehabilitative treatment in oncology, and it has proved its beneficial effects, such as improvement of quality of life, especially for breast cancer patients in well-designed RCTs and meta-analyses [24, 25] . Psycho-oncological treatment options (e.g. visualization, relaxation, creativity training, discourse) should be recommended individually and were recently published [21] . However, psycho-oncological support has not been shown to enhance disease-free and overall survival of breast cancer patients in clinical studies. RCTs are urgently warranted to demonstrate these effects and are currently under investigation.
Selenium
Selenium is an essential trace element recognized as a cancerprotective agent, and it is increasingly administered in complementary cancer therapy. Whereas for cancer prevention, organic nutritional forms of selenium are used, sodium selenite is the preferred form of selenium for therapeutic applications. Sodium selenite is mainly administered complementarily to reduce side effects of CT and RT. Patients are typically treated with 300 μg sodium selenite/day orally or by infusion for 1-5 days prior to and during CT and RT, and subsequently with oral doses of 100-150 μg/day as needed for maintenance. Sodium selenite is also used complementarily with biological therapies and in the management of secondary or postoperative lymphedema [26] [27] [28] . Experimental in vitro data showed that sodium selenite can enhance the efficacy of CT and RT [29, 30] . Since the molecular basis of the mode of action of sodium selenite was demonstrated in detail [8] , discussions regarding its potency to inhibit standard therapies have stopped. RCTs have demonstrated benefits for cancer patients receiving sodium selenite during CT and RT, e.g. reduction of lymphedema in head and neck and breast cancer patients [26] [27] [28] 31] . In 2007, the German Society of Radiooncology (DEGRO) gave an award to a clinical trial on complementary sodium selenite administration in gynecologic radiation oncology, since it significantly improved quality of life [31] .
Proteolytic Enzymes
Significant reduction of disease-and therapy-induced symptoms, such as nausea, vomiting, cachexia, or mucosal ulceration, in cancer patients treated with CT and RT was achieved with a standardized combination of proteolytic enzymes (papain, trypsin, and chymotrypsin). Depending on the type and stage of cancer, quality of life was significantly improved in breast and colorectal cancer and plasmocytoma patients whereas relapse-free survival was significantly prolonged only in plasmocytoma patients complementarily treated with proteolytic enzymes [32] [33] [34] . As EBM-relevant cohort studies (level II) have shown that complementary treatment of patients with breast cancer and other tumor entities with proteolytic enzymes improved quality of life and enhanced the efficacy of standard therapies, it was designated orphan drug status by the FDA for the indication plasmocytoma [35] .
Selenium-Enzyme-Lectin Combination
An observational trial was recently performed at the Institute of Naturopathy at the University of Cologne to evaluate the benefit of complementary treatment with a defined combination of sodium selenite, proteolytic enzymes, and Lens culinaris lectin in breast cancer patients undergoing adjuvant CT and RT. The patients (n = 60) were treated according to the guidelines of St. Gallen, San Antonio, and the AGO Breast Commission (n = 30; control group), and complementarily (n = 30; study group) with a combination of sodium selenite (300 μg/day), proteolytic enzymes (bromelaine and papain; 4,000 FIP units/day) and Lens culinaris lectin (20 mg/day) in certified breast cancer centers. On case report formulas, selfassessment of tolerability and side effects of CT, RT, and complementary treatment, e.g. gastrointestinal tract disorders such as nausea, vomiting, mucositis, mucosal dryness, arthrotic pain, fatigue, and inflammation were documented. Validation was done by scoring from 1 (no side effects/optimal tolerability) to 6 (extreme side effects/extremely bad tolerability). Compared to the control group (mean score: 3.8 CT; 3.4 RT), the tolerability of the adjuvant treatment was better in the study group (mean score: 1.8 CT; 1.5 RT). It was shown that enhanced tolerability of adjuvant CT and RT resulted from reduced side effects, especially nausea (mean score: 3.1 control; 1.8 study), mucositis (mean score: 2.9 control; 1.3 study), and arthrotic pain (mean score: 3.6 control; 1. This observational trial demonstrates benefits of indicationbased complementary treatment in breast cancer patients, e.g. reduction of side effects and enhancement of tolerability of adjuvant CT and RT. An RCT confirming these clinical findings is currently planned to integrate the complementary treatment with the combination of sodium selenite, proteolytic enzymes, and Lens culinaris lectin into EBM.
Balanced Vitamin/Trace Element Mixtures
Cancer patients have an increased requirement for essential micronutrients that are rarely adequately supplied even through a wholesome and balanced diet. This holds especially true before or during cancer-destructive therapy, since the need for micronutrients in these phases is increased due to side effects such as reduced appetite, nausea, vomiting, diarrhea, and perspiration [36] . It has been demonstrated that a deficit in micronutrients (vitamins, trace elements, minerals) results in a reduced tolerance of current standard cancer therapy [37] . The role of micronutrients in the primary and secondary prevention of cancer is multifunctional. Vitamins, trace elements, and minerals inhibit the activation of cancer-causing substances as well as inflammatory processes. Other micronutrients can prevent the re-uptake of cancer-inducing substances into the cell and protect cellular DNA by disabling the adhesion of cancerous compounds [38] . Indication-dependent supplementation with micronutrients (combination of balanced vitamins, trace elements, and minerals) according to the recommended daily allowances recommended by the DGE or the International Society for Nutrition and Cancer for the prevention of cancer or for the compensation of therapy-induced nutritive deficits has proved to be beneficial in intervention studies and controlled clinical trials [37, 38] .
Mistletoe Extract
Standardized mistletoe extracts have been applied to cancer patients for several decades as complementary medications [39] . They were introduced into oncological treatment by Steiner around 1920, and there are many reports on their clinical efficacy [40] . However, the evidence of these results is still controversial since the problem of adequate methodology in testing safety and efficacy of complementary medicine is still a matter for discussion. Mistletoe extracts with defined amounts of mistletoe lectin-I (ML-I) yielded promising experimental and clinical results [41] [42] [43] . Recent research showed that the same can be found with standardized mistletoe extracts with a predominant content of ML-III [39, 40, 44] . Initial clinical studies of EBM levels I and II have shown that complementary application of standardized mistletoe extract can reduce side effects of chemotherapy and improve quality of life in breast cancer patients [41] [42] [43] [44] . However, further studies of adequate methodology are urgently needed to definitively prove this clinical benefit. This conclusion was recently confirmed by the Cochrane Database of Systematic Reviews 2008: 'There is evidence that mistletoe extracts may offer benefits on measures of quality of life during chemotherapy for breast cancer, but these results need replication. Overall, more high quality, independent clinical research is needed to truly assess the safety and effectiveness of mistletoe extracts. Patients receiving mistletoe therapy should be encouraged to take part in future trails' [45] . Following the recommendation of the responsible German Health Authority (Gemeinsamer Bundesausschuss, GemBA), administration of standardized mistletoe extract is evidencebased to improve the quality of life in palliative care [46] . There are scientifically sound clinical studies that prove significant benefits for patients with advanced cancers, which were the basis for the positive validation of the GemBA.
Quackery
It is imperative to beware of non-safety-and non-efficacyproven diagnostic and therapeutic approaches which are sometimes erroneously associated with complementary medicine. Non-evaluated diagnostic and therapeutic measures are extensively advertised and wrongly suggest after application: inhibition of cancer growth and reduction of cancer mass; prolongation of relapse-free and metastasis-free survival; prolongation of overall survival; intensified effectiveness of CT and RT; delay of the necessity of CT or RT; cure even if all standard options have failed. Although innovative concepts are appreciated, therapeutic procedures not based on sound scientific principles may ultimately be life-threatening for cancer patients since they may delay curative treatment options [47] .
